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ABSTRACT 

In the present study, we determined the frequency of superficial and cutaneous mycoses and their etiologic 
agents during a 7-year period (2002-2008) in Natal, Brazil. A total of 1,717 specimens of skin, nail, and hair 
were collected from 1,382 patients with suspected mycoses lesions and were then subjected to direct 
microscopy and culture. 
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Superficial and cutaneous mycoses represent an important 
cause of morbidity for people worldwide, particularly in the 
tropics, and their incidence has increased in recent years to the 
extent that they are now a frequent cause of visits to 
dermatology outpatient departments (17). Various factors 
explain this fact, such as the use of closed-top footwear, tight- 
fitting clothes, and the frequent practice of sports that 
exacerbate the increased heat and humidity, associated with a 
tropical climate, poor hygiene habits, playing in sand, and 
contact with domestic animals (2, 17). 

In Natal, the frequency of superficial and cutaneous 
mycoses has not been well clarified. Thus, this study aimed to 
investigate the frequency of superficial and cutaneous mycoses 



and their etiological agents among patients examined at the 
Giselda Trigueiro Hospital, Natal, Brazil, between 2002 and 
2008. 

Between February 2002 and December 2008, a sectional 
study was performed to mycologically assess skin, hair, and 
nail lesions. The samples comprised 1,717 clinical specimens 
collected from 1,382 patients suspected of superficial and 
cutaneous mycoses visiting the Dermatology Service of 
Giselda Trigueiro Hospital. The skin, scalp, and nail scrapings 
were obtained with a sterilized scalpel and hair samples were 
removed with tweezers. The direct examination was performed 
immediately by visualizing the clinical material with 20% 
KOH plus Parker's blue permanent ink (2:1) under optical 
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microscope with 10X and 40X objective lenses. 

Skin and scalp scales were cultivated in Sabouraud 
dextrose agar containing chloramphenicol and cycloheximide 
(Mycosel agar - BBL) and Lactrimel agar (Borelli medium). 
The nail scrapings were seeded in a tube containing 
Saubouraud agar (Difco®) with chloramphenicol (200 mg/L), 
in addition to the two mediums previously cited. After seeding, 
the material was incubated at 30°C, for up to 21 days. Those 
samples in which direct examination revealed fungal elements 
suggestive of Malassezia spp. were not submitted to growing in 
a culture medium. Dermatophytes were identified by gross and 
microscopic morphology (microculturing) and biochemical 
criteria when necessary (7). The isolations of Candida species 
were identified by germ tube test and chlamydospore test. 

The sample consisted of 1,382 patients, 848 females and 
534 males, aged between 1 and 89 years, with a mean of 39.5 
and a median of 40 years. A total of 1,717 suspected lesion 
samples were collected 883 (51%) from skin, 732 (43%) from 



nails, and 102 (6%) from hair. Of these lesions, 695 (40.5%) 
were considered positive for growing in a culture medium with 
negative or positive direct examination, as well as those in 
which direct examination revealed hyaline cells and fungal 
filaments, suggestive of Malassezia spp. 

Yeasts were isolated in 59.9% of the positive lesions, 
followed by dermatophytes in 37.8% and Fusarium spp. in 
2.3%. The number and percentage distribution of the fungal 
agents according to anatomic site is shown in Table 1. In 148 
(21.3%) out of the 695 positive samples, Trichophyton rubrum 
was the most frequently isolated dermatophyte, followed by T. 
tonsurans in 10.8% of the cases. These results agree with those 
of a study performed in Fortaleza, Brazil, in which T. rubrum, 
T. tonsurans, and M. canis, in that order, were the most 
commonly isolated (2). T. tonsurans has shown itself to be well 
adapted to the high temperature and humidity of the North and 
Northeast regions of Brazil, which does not occur in the South 
and Southeast states, where the climate is dryer (2). 



Table 1. Number and percentage distribution of superficial and cutaneous mycoses agents according to anatomic site, during the 
period 2003-2008 in a public hospital in Natal, Brazil. 



Anatomic site 



Agents 


SH 


FT 


UL 


IC 


LL 


FN 


TN 


Total 


T. rubrum 


9 (19.2) 


29 (29.6) 


21 (42.0) 


26 (53.0) 


40 (43.5) 


4(1.8) 


19(13.7) 


148 (21.3) 


T. tonsurans 


20 (42.6) 


21 (21.4) 


8 (16.0) 


8 (16.3) 


9(9.8) 


2 (0.9) 


7 (5.0) 


75 (10.8) 


T. mentagrophytes 


5 (10.6) 


3(3.1) 




2(4.1) 


2 (2.2) 


2 (0.9) 


2(1.4) 


16(2.3) 


M. canis 


11 (23.4) 


4(4.1) 




2(4.1) 


1(1.1) 






18 (2.6) 


M. gypseum 


1 (2.1) 








2 (2.2) 






3 (0.4) 


E. floccosum 






1 (2.0) 




2 (2.2) 






3 (0.4) 


Fusarium spp. 










1(1.1) 


2 (0.9) 


13 (9.4) 


16(2.3) 


Malassezia spp. 




41 (41.8) 


15 (30.0) 


4 (8.2) 


5 (5.4) 






65 (9.4) 


C. non-albicans 






2 (4.0) 


2(4.1) 


15 (16.3) 


127 (57.7) 


77(55.4) 


223 (32.1) 


C. albicans 






2 (4.0) 


4 (8.2) 


9 (9.7) 


65 (29.6) 


7 (5.0) 


87 (12.5) 


Trichosporon spp. 


1 (2.1) 






1 (2.0) 


6 (6.5) 


15 (6.8) 


14 (10.1) 


37(5.3) 


Geotrichum spp. 












3 (1.4) 




3 (0.4) 


Hortaea werneckii 






1 (2.0) 










1 (0.1) 


Total 


47 (100) 


98 (100) 


50 (100) 


49 (100) 


92 (100) 


220 (100) 


139 (100) 


695 (100) 


SH: scalp and hair; FT: face and torso; UL: upper limbs; IC: inguinal-crural region; LL: lower limbs; FN: fingernails; TN: toenails. 
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Studies performed in Brazil (8, 14, 16), Greece (9) and 
China (23) show that M. canis is the most prevalently isolated 
agent on the scalp and hair. However, in our study this agent 
was the second most commonly isolated, perhaps for not 
adapting well to the climactic conditions or because of the age 
group of the study population. In a study conducted in 
Fortaleza, Brazil, it was verified that T. tonsurans was the 
agent most frequently isolated in 54.4% of tinea capitis cases, 
corroborating the results of this study (3). It is important to 
consider that in this study the small number of patients under 
the age of 12 years may explain the reduced isolation of M. 
canis. 

Of the yeasts observed, Candida non-albicans were 
identified in 32.1% of the lesions, followed by C. albicans 
(12.5%), Malassezia spp. (9.4%), Trichosporon spp. (5.3%), 
and Geotrichum spp. (0.4%). 

Several studies have reported dermatophytes as the main 
etiological agent of onychomycosis, especially in temperate 
zones (12, 20). However, in this study, the percentage of 
dermatophytes isolated from nails was low. Candida spp. was 
the most commonly isolated fungus at this anatomic site. 
Similarly, Pontes et al. (19) in Joao Pessoa, Brazil, observed 
that the main fungi involved in onychomycosis were Candida 
species (82%), followed by dermatophytes (13.4%). Brilhante 
et al. (4) also reported that the etiological agents most 
frequently found in cases of onychomycosis in Ceara 
(Northeast Brazil) were Candida species (75.42%), followed 
by dermatophytes (12.99%) and Fusarium spp. (8.19%). In our 
study, the dermatophytes most commonly isolated in nail were 
T. rubrum, T. tonsurans, and T. mentagrophytes . The 
dermatophytes were the most commonly isolated in toenail, 
accounting for 20.0% more positive cultures than in fingernail 
(3.6%). 

In Brazil, several studies have shown that Fusarium spp. 
is the most common nondermatophyte mould causing 
onychomycosis and its spread has increased in recent years (4, 
11, 22). In Natal, we have previously reported eight cases of 



cutaneous lesions caused by Fusarium spp. in 
immunocompetent patients (5). In the present study, we report 
15 cases of Fusarium ssp. onychomycosis and 1 case of 
Fusarium spp. interdigital intertrigo. Out of these 16 patients, 
13 (81.3%) were females ranging in age from 13 to 66. 
Similarly, Lopez et al. (13) reports that the incidence of 
onychomycosis caused by this fungus is greater in women than 
it is in men. 

In this study, we observed three cases of onychomycosis 
caused by Geotrichum spp. These three cases showed direct 
positive mycologic examination and the growth of the same 
agent in pure cultures in at least three tubes of Sabouraud 
dextrose agar. Similar to our study, Souza et al. (21) reported 
22 cases of Geotrichum candidum onychomycosis in Maringa, 
Brazil. 

Malassezia spp. yeasts are part of the microbiota of human 
skin. Under certain predisposing conditions, they produce 
pityriasis versicolor, which is more frequently found in regions 
where temperature and humidity are elevated (6). In this study, 
Malassezia spp. was found in 41.8% of face and torso lesions 
and it was the second most commonly observed agent in upper 
limb lesions, representing 30.0% of these cases. These results 
corroborate those of Arenas et al. (1), who report that the 
majority of pityriasis versicolor lesions occur on the torso and 
arm. 

Of the lesions in which Trichosporon spp. was identified, 
one was a case of white piedra in a 2 year-old female patient 
with a history of small, white concretions attached to hair for 
the previous 4 months. Estrada et al. (10) also communicated a 
case of white piedra in Culiacan, Mexico in a 3 year-old female 
patient with white-yellowish nodules on the scalp hair. In 
addition, Trichosporon spp. was isolated from skin lesions and 
onychomycosis. 

The black yeast Hortaea werneckii was isolated from a 
case of tinea nigra in the right palm of a 10-year-old female 
patient who presented with an asymptomatic lesion one year 
before. In a study performed in Venezuela, 10 cases were 
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reported in female patients with lesions localized mainly on the 
palmar or plantar region (18). In a study carried out by Mattede 
et al. (15), H. werneckii was isolated in ocean beach sand, but 
considering the low incidence of this infection, in contrast to 
the high number of individuals who frequent the beaches in our 
region, this is not likely the main form of contagion. The 
instability of the local immunity and/or skin lesion may favor 

H. werneckii infection. 

In conclusion, our study showed that the most common 
isolated agent of superficial and cutaneous mycoses in Natal 
was Candida spp. and T. rubrum was the second most 
prevalent species. Fingernail onychomycosis caused by 
Candida ssp. was the most frequent dermatomycoses. These 
results showed that there is a high frequency of yeasts as 
etiologic agents of cutaneous mycoses in our city. 
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